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ing instruments the gauges lent by Sir Joseph Whitworth 
are remarkable for their delicacy. With one of these, for 
measuring the bore of guns, differences of one-ten-thou¬ 
sandth of an inch can be measured. There is another, 
moreover, by means of which a quantity so minute as one- 
millionth can be grasped. The apparatuses which Joule 
employed in ascertaining the mechanical equivalent of 
heat, are among the collection. 

The field of magnetism and electricity is now a very 
vast one, and in the exhibition it is represented by a cor¬ 
respondingly large variety of apparatus. A peculiar halo 
of interest gathers round the instruments, many of them 
so simple and homely, with which Faraday worked out his 
fruitful ideas. Among old electric machines is one with 
two glass cylinders, one of which is covered with sealing- 
wax, so as to obtain both positive and negative electricity; 
there is also Nairne’s early electric machine with glass 
globe, Armstrong's hydro-electric machine, &c. Volta’s 
electric lamp is exhibited for lighting gas by means of the 
electric spark. There is an endless variety of batteries, 
and the numerous Holz and other electric machines 
exhibited will afford material for careful study, as 
also the novel forms of magneto-electric and other 
machines which have of late years multiplied so 
fast. Here maybe found apparatus for regulating the 
time and place of an electric discharge; apparatus for 
accumulating electricity ; apparatus for observing the 
effects of discharge of accumulated electricity ; appa¬ 
ratus for producing, and apparatus for observing, effects 
of continuous electric .currents ; apparatus for measuring 
the strength of electric currents, and apparatus for mea¬ 
suring resistance, and so on. In the telegraphic depart¬ 
ment there is a complete historical collection which must 
be of great interest not only to electricians and tele¬ 
graphists, but to the general public, illustrating the 
progress of the electric telegraph from the time when 
the first idea of it was crudely embodied, down to 
the present time. This collection includes, of course, 
all the classical apparatus which belonged to Wheat¬ 
stone and Cooke, among which is the original 
Wheatstone Bridge. Many will be interested in seeing 
the instruments that were used on board the Great 
Eastern in laying the Atlantic Cable. There are copies 
of the first German telegraphic apparatus (Goemmer- 
ing’s), and the first needle telegraph (Schelling’s) ; the 
electro-magnetic telegraph apparatus used by Gauss and 
Weber in Gottingen, from 1833 to 1838, &c., &c. 

We must here desist for the present, though the majority 
of the sections are still unvisited. It may be understood, 
even from these hasty and imperfect notes—but in any 
case, the reader may soon convince himself by personal 
inspection—how rich and varied is the collection now in 
course of completion, and how ample is the feast therein 
provided for those who feel in any measure drawn to the 
“ beautiful and true ” in science. 

The date of opening of the exhibition is still uncertain. 
It is hoped that her Majesty will grace the occasion with 
her presence, and conduct the opening ceremony. Some 
of the galleries of the exhibition will probably be lighted 
in the evenings with the electric light, and a considerable 
portion of the apparatus, it is intended, will be kept in 
motion. 


GREEN"S GEOLOGY 

Geology for Students and General Readers. Part I. 

Physical Geology. By A. H. Green, M.A., F.G.S., 

Professor of Geology in the Yorkshire College of 

Science, &c. (London: Daldy, Isbister, and Co., 1876.) 
H E progress of geological research in every quarter 
of the globe is exceedingly rapid, and discoveries of 
new processes of investigation, leading to the opening up 
of fresh lines of thought in connection with the science, are 
constantly taking place. Hence, in spite of the acknow¬ 
ledged excellence of some of the existing manuals of geology, 
such as those of Lyell and Jukes, we cannot but hail with 
pleasure the appearance of a new text-book of the science 
—especially of one which, like the present work, is not 
a mere epitome of one or other of the standard treatises 
just referred to, but which aims at some originality in its 
arrangement and mode of treatment of the subject- 
Prof. Green may be congratulated on having written a 
work embodying a vast amount of valuable information, 
which is presented in a very clear and readable form. 

Of the two classes for whom Prof. Green writes, we 
think the “ general readers ” are those for whom his work 
is best adapted. Some of the chapters, such as the 
ninth, which is entitled, “ How the rocks came into the 
positions in which we now find them,” and the tenth, of 
which the heading is, “ How the present surface of the 
ground has been produced,” are models of clear and 
accurate description, and of logical and forcible reason¬ 
ing ; they are evidently written by a man with a thorough 
acquaintance with his subject, and no little enthusiasm 
for it to boot. We may, perhaps, demur to the confident 
tone and the sometimes off-hand manner with which our 
author disposes of the objections of those who differ from 
himself on some of the questions discussed ; yet we can¬ 
not but feel that the conclusions at which he has arrived 
and which he so clearly states, are the result of inde¬ 
pendent observation and personal conviction, and are 
not merely adopted at second-hand. While reading many 
parts of this work, it is impossible to avoid the conscious¬ 
ness that we are following the pleadings of an advocate, 
and not the expositions of a judge ; yet the arguments 
are brought forward with such lucidity and earnestness, 
that we accept the work as embodying the ablest expo¬ 
sition yet offered to us, of the views of that school of 
geologists to which Prof. Green belongs. Occasionally, 
however, the author is so carried away by his enthusiasm 
in behalf of favourite doctrines, that his confidence be¬ 
comes something very like arrogance, as in the follow¬ 
ing passage, with which he concludes his chapter on 
Denudation :— 

“ The reader will do well to compare with the theory 
of surface-sculpture upheld in the preceding memoirs, 
chapter xix. of the late Prof. Phillips’ ‘ Geology of the 
Valley of the Thames.’ Elegant and ingenious as is the 
explanation there put forward, there is about it an un¬ 
satisfactory vagueness and want of definition, which con¬ 
trasts strongly with the sharp precision and logical cohe¬ 
rence of the views on the subject of which a sketch has 
been attempted in the preceding pages, and which are 
steadily gaining ground among modern geologists.” 

In keeping apart from the other portion of bis work 
purely speculative questions, and treating of them in two 
chapters at the end of the volume, we think the author 
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has exercised a very wise discretion. In these final 
chapters the reader will find an excellent summary of the 
latest contributions to Cosmogony, and a generally fair 
and impartial discussion of the bearing and value of 
recent geological theories. 

Of the suitability of Prof. Green’s work as a text-book 
for “ students,” we regret to say that we cannot speak so 
favourably. The ability and enthusiasm with which our 
author writes on certain portions of his subject, fail to 
reconcile us to his inadequate treatment and sometimes 
total neglect of others of equal importance ; and, in 
perusing the book, it is impossible to avoid the feeling 
that the space devoted to the several subdivisions of the 
science must have been determined, not as the result of a 
judicial consideration of their respective claims, but 
almost entirely by the author’s peculiar predilections. For 
example, it is rather startling to find in ajwork on Physical 
Geology, extending to 540 pages, no discussion what¬ 
ever of the phenomena and origin of mineral veins, and 
only, indeed, an incidental mention of their existence ! 

A still more serious blemish of the work, considered 
as a student’s manual, is the looseness of description and 
inaccuracy of language in certain parts of it. This defect 
is most conspicuous in the second chapter, which treats 
of the characters and classification of rocks, and which 
offers a painful contrast to those later chapters of which 
we have already spoken. Among the numerous grave 
errors which every petrologist will remark in this chap¬ 
ter, we may call attention to the following. In the enu¬ 
meration of the principal crystallographic forms the 
author omits such commonly occurring ones as the penta¬ 
gonal-dodecahedron, the icositetrahedron, the scalenohe- 
dron, and the tetrahedron, although some of these have 
to be referred to in subsequent pages of the work ; of the 
hemihearal forms, indeed, Prof. Green makes no mention 
whatever. We are told that when a piece of calc-spar is 
broken up, “ the shape of the fragments will be identically 
that of the block we started with.” Again, we read, in refer¬ 
ence to the subject of Polymorphism, “ This is spoken of 
as Dimorphism, when the different crystalline shapes are 
two in number ; Trimorphism when they are three in 
number, and so on.” The italics are our own. In speak¬ 
ing of the constituents of a rock, the author places side 
by side metals and oxides in the loosest manner, and 
while the formula of soda is written Na a O, that of potash 
stands as KO. Olivine is classed as a mineral of the 
augite group, and we read, “ It is said that augite has 
never yet been found with quartz or orthoclase.” “ Per¬ 
lite” is confounded with “ sphaerulite,” certain rocks are 
spoken of as acic lie, trachytes are classified as quartzless 
and quarizose, and no mention is made of the fact that 
nepheline is a usual and highly important, if not an invari¬ 
able, constituent of phonolites. These and many similar 
errors convince us that Prof. Green has hardly taken that 
amount of care in mastering those principles of chemis¬ 
try, mineralogy, and petrology which are indispensable to 
the presentation of this part of his subject in a manner 
that will be of real service to the student. And this conclu¬ 
sion is confirmed when we examine the classification of 
rocks adopted by the author, and many of his definitions, 
such as those of rhyolite, hypersthene rock, and leucite- 
rock ; or again, when we mark the want of judgment so 
frequently shown by him, as, for example, in rejecting the 


name of “ porphyrite,” while he retains that of “ apha- 
nite.” Of the little care that has been taken to bring 
this part of the work “ up to date,” we have proofs in 
the circumstance that the dimorphism of silicic acid is not 
mentioned, and that leucite is spoken of, without hesita¬ 
tion, as belonging to the cubic system. 

It is only fair, however, to point out that this very great 
want of accuracy is far more conspicuous in the earlier 
portions of the book than in its later chapters. This is a 
most unfortunate circumstance, inasmuch as we fear that 
many teachers who examine the work with a view to 
determine its fitness for the wants of students will be 
tempted to lay it down with feelings of disappointment 
and despair before they arrive at its really valuable 
portions. 

We cannot but remark that Prof. Green’s partial failure 
in a work which in many respects presents so much of 
promise, seems to us to have arisen from the attempt, which 
he boidly avows in his preface, that of making the teaching 
of physical geology take precedence of that of petrology 
and palaeontology. While the petrological division of his 
work is treated so much more feebly, as we have already 
seen, than the other portions of the subject, the paleon¬ 
tological is omitted altogether. We do not think this can 
be safely done in any -work on physical geology, and the 
danger of attempting it is well illustrated in Prof. Green’s 
endeavour to explain the manner in which the conditions 
under which different deposits must have been’ formed is 
determined by geologists ; in this explanation he almost 
entirely ignores the important evidence afforded by the 
characters of the animals or plants’ embedded in the 
sediments. 

Rocks and fossils are the objects with which the geolo¬ 
gist is called upon to deal at every step of his inquiries, 
and an accurate, if not an extensive, knowledge of them, 
is indispensable to the student, before he can hope to 
grapple successfully with those “ broader questions ” for 
which our author shows so much partiality. We cannot but 
regard the attempt to teach physical geology without the 
aid of petrology and palaeontology, as bearing a suspicious 
resemblance to the specious promises which are made 
by those who profess to he able to impart a know¬ 
ledge of a language without instruction in its grammar. 
We are sure that if such an experiment could have 
been successful it would have been so in the hands of so 
experienced a field geologist, so earnest a teacher, and so 
lucid a writer as Prof. Green ; and, if he has to some 
extent failed, it is only because a more complete success, 
under the conditions accepted by him, was impossible. 
Had our author shown more deference towards the results 
attained by petrologists, we feel convinced that he would 
have written with far less boldness on such open ques¬ 
tions as that of the “metamorphic origin of granite ; ” and 
had he admitted the importance of palaeontological evi¬ 
dence, he would have recognised the difficulties which 
stand in the way of the acceptance of the theory of alter¬ 
nations of universal hot and cold climates during the 
earth’s past history dependent on astronomical causes. 

The views of scenery in the book are admirably 
selected, but unfortunately their value as illustrations of 
the text is greatly detracted from by the inferior style 
in which, in too many cases, the wood-engraving has 
been executed. 
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